Reciprocal trust is a crucial component of cooperative, mutually beneficial social relationships. Previous research using tasks that require judging and developing interpersonal trust has suggested that the insula may be an important brain region underlying these processes (King-Casas et al., 2008). Here, using a neuropsychological approach, we investigated the role of the insula in reciprocal trust during the Trust Game (TG), an interpersonal economic exchange. Consistent with previous research, we found that neurologically normal adults reciprocate trust in kind, i.e., they increase trust in response to increases from their partners, and decrease trust in response to decreases. In contrast, individuals with damage to the insula displayed abnormal expressions of trust. Specifically, these individuals behaved benevolently (expressing misplaced trust) when playing the role of investor, and malevolently (violating their partner's trust) when playing the role of the trustee. Our findings lend further support to the idea that the insula is important for expressing normal interpersonal trust, perhaps because the insula helps to recognize risk during decision-making and to identify social norm violations.
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Introduction
The ability to form cooperative, mutually beneficial relationships with others is an integral part of human life. Establishing reciprocal relationships can improve an individual's success in their career, family, and social life. Moreover, overall quality of life can be greatly affected by one's ability to work cooperatively with others. To establish cooperative relationships, individuals engage in repeated interactions with one another. Through these interactions they develop an understanding of whether their partner is trustworthy, which informs further interactions. A partner who reciprocates one's trust can be trusted in the future. However, an inability to reciprocate appropriately can result in adverse outcomes. For example, if an individual trusts an untrustworthy partner, that individual might get exploited. Conversely, if they do not trust a trustworthy partner, they may jeopardize a potentially beneficial relationship.
Successfully engaging in these types of interpersonal exchanges involves many social and emotional processes. During interpersonal exchanges, individuals often must accept rejection, celebrate success, judge the trustworthiness of others, and assess whether their behaviors violate social norms. A brain region that has been strongly implicated in these types of processes is the insular cortex (insula). Insula activity is associated with processes ranging from risk tracking (Preuschoff et al., 2008) to social emotions (Singer et al., 2006) to judgments of trustworthiness (King-Casas et al., 2008; Todorov et al., 2008; Winston et al., 2002) . Here, we aim to elucidate the role of the insula in the process of interpersonal trust by studying individuals with damage to this area.
Historically, the insula has been considered an important structure for negatively-valenced emotional states, including pain (Ostrowsky et al., 2002) , distress (Kross et al., 2007) , and disgust (Phillips et al., 1997) . However, the insula is also involved in emotions and feelings of both positive and negative valence (A. Damasio et al., 2000) . For example, individuals with insula lesions show reduced arousal in response to both unpleasant and pleasant visual stimuli, suggesting a role for the insula in affective processes regardless of valence (Berntson et al., 2011) . Additionally, the insula is important for social emotions (for a review see Lamm and Singer, 2010) , including empathy (Singer et al., 2006) and social rejection (Eisenberger et al., 2003) . In line with its involvement in social emotions, the insula is also important for social evaluations. For example, increased insula activation is observed in response to viewing untrustworthy faces (Todorov et al., 2008; Winston et al., 2002) . However, increased insula activation is also observed in response to faces of individuals who performed cooperatively in a 
